Background: Drug therapy problem is any undesirable event experienced by a patient during drug therapy that interferes with achieving the desired goals of therapy. Drug therapy problems are common causes of patient morbidity and mortality. There was no study that has been done on drug therapy problems in the study area, Dessie referral hospital, northeast Ethiopia. Method: A prospective observational study was conducted among hospitalized patients in the medical ward of Dessie referral hospital from March 01 to May 31, 2014. Ethical approval was obtained and informed consent was signed by each study participant before the commencement of the study. All patients admitted to the ward during the study period were included in the study. Data regarding each patient's demographics, medical condition, drug therapy and patient compliance to the drug therapy were collected using pretested checklists, and drug therapy problems were determined based on the standard practice and textbooks. Descriptive statistical analysis was done using SPSS Version 20 Software. Result: A total of 147 patients were included, 75.51% of whom experienced at least one drug therapy problem. During the 3 month period a total of 159 drug therapy problems were identified of which needs additional drug therapy (35.85%) was the most common followed by unnecessary drug therapy (30.19%) and dosage too low (13. 2%). Antibiotics, 75 (40.32%) was the most frequent drug class involved in drug therapy problems followed by cardiovascular drugs, 69 (37.1%) and nonsteroidal anti-inflammatory drugs, 9 (4.84%). Ceftriaxone (25.81%) was the most frequent specific drug prone to the drug therapy problems followed by spiranolactone (14.52%), enalapril (6. 45%) and furosemide (6.45%). Conclusions: Three out of four patients experienced at least one drug therapy problem during their hospital stay in the medical ward, with the most commonly observed DTP being no drug therapy prescribed for a condition requiring drug treatment.
Background
Drug therapy problem (DTP) is any undesirable event experienced by a patient related to drug therapy which interferes with achieving the desired goals of therapy. DTPs are usually classified as; needs additional drug therapy, unnecessary drug therapy, ineffective drug therapy, dosage too low, dosage too high, adverse drug reaction (ADR) and noncompliance. They are a major safety issue for hospitalized patients [1] [2] [3] .
It is estimated that approximately 5 to 10% of all hospital admissions are drug related, and about 22% of patients are discharged with DTPs. As many as 28% of all emergency department visits are drug related [4, 5] . Common drug therapy problems resulting in emergency department visits are adverse drug reactions, noncompliance, and inappropriate prescribing [4] . Pharmaceutical drugs are associated with fatal adverse drug reactions in 3.1% of the total hospital admission and in 6.4% of those who die in hospital [6] [7] [8] . It has been estimated that 3 to 14% of total hospital admissions to medical wards are related to ADR which is one of the DTPs. ADR is one of the major challenges in the healthcare system due to increased patient morbidity, mortality, and healthcare costs [9] [10] [11] [12] .
According to the observational, longitudinal study at School Pharmacy of Newton Paiva University Center in Brazil, 91.7% of the patients experience at least one DTP during their hospital stay, 46.3% of patients experience more than three DTPs (ranging from 4 to 12 DRPs), 15 .5% three DTPs and 11.3% two DTPs [13] . In Jimma University specialized hospital (JUSH) of southwest Ethiopia, unnecessary dug therapy was the most common drug therapy problem identified (24.2%) followed by needs additional drug therapy, 22.8%; noncompliance, 19.5% and dosage too low, 12.1% [14] . Generally DTPs are among the health care issues resulting in increased costs, morbidity and mortality when sever. To our knowledge, there was no previous study on drug therapy problems in hospitals of northeast Ethiopia particularly Dessie referral hospital. Thus, this study was aimed to determine the frequency of DTPs in the medical ward of Dessie referral hospital, northeast Ethiopia.
Methods

Study area and period
A prospective observational study was conducted from March 01, 2014 to May 31, 2014 in the medical ward of Dessie referral Hospital (DRH), located in Dessie town, northeast Ethiopia, 400 km from Addis Ababa. It is serving Dessie town and the surrounding population of about 7 million. This hospital is the only referral hospital in the northeastern part of Ethiopia. There were 165 health professionals working in the hospital. It has different Wards among which Medical ward is the one giving specialized medical services to the patients. There was no pharmaceutical care service in the hospital till the completion of this study.
Study participants
A convenience sampling technique was employed to select patients for the study based on a study period. All patients admitted to the medical ward of the hospital during the study period, from March 01 to May 31, 2014 , were included in the study. Critically ill patients requiring intensive care unit (ICU) admission and patients who were discharged before the collected data was crosschecked were excluded from the study.
Data collection and identification of drug therapy problems
Data were collected by trained graduating class clinical pharmacy students using pre-tested data collection checklist. Data were collected from patient cards, medical charts, physicians' ward rounds and the multidisciplinary morning meetings. The following data were recorded for each patient: age, gender, body weight, family and social histories, history of drug allergies, relevant medical and medication history, vital signs, drugs used at admission, drugs started during the hospital stay and at discharge, results of routine laboratory tests and the diagnosed diseases which are important for identification of drug therapy problems. The data collectors were involved in rounds of the medical ward to document each drug therapy, and each patient was assessed for compliance to the prescribed drug therapy using semi-structured interviews. Patient cards were reviewed, and patients were interviewed and followed starting from admission until discharge. Each documented drug therapy was evaluated for the presence of DTP everyday using standard textbooks and guidelines [15] [16] [17] [18] [19] [20] . When a DTP was identified, the physicians were informed to resolve the problem for ethical reasons. The reliability and accuracy of each drug therapy problem was assessed by independent clinical pharmacist and physician. Unrealistic DTPs, which were not confirmed by both the pharmacist and physician, were excluded (Fig. 1) .
The collected data were cleared and checked every day for completeness and consistency before processing. Data were entered and descriptive statistical analysis was done using SPSS Version 20 Software.
Ethical consideration
Prior to the study, ethical approval was obtained from the ethical review committee of college of medicine and health sciences, Wollo University. The management of the Hospital was requested for cooperation with a formal letter from Wollo University. Each study participant signed a written consent to participate in the study. During and after the data collection process all patient-related data were kept confidential.
Definition of terms
Unnecessary drug therapy
A DTP that occurs when there is no valid medical indication for the drug at the time, or multiple drug products are used while only single-drug therapy is appropriate, or the condition is best treated with nondrug therapy, or the medical problem is caused by drug abuse, alcohol use, or smoking [1, 21] .
Needs additional drug therapy
A DTP that occurs when there is a medical condition needing new drug therapy, or preventive therapy is needed to reduce the risk of developing a new condition, or a medical condition requires combination therapy for better efficacy [1, 21] .
Ineffective drug therapy
The drug is not the most effective for the medical problem, or the drug product is not effective for the medical condition, or the condition is refractory to the drug product being used, or the dosage form is inappropriate [1, 21] .
Dosage too low
It is a DTP that occurs when the dose is too low to produce the desired outcome, or the dosage interval is too infrequent, or a drug interaction reduces the amount of active drug available, or the duration of therapy is too short [1, 21] .
Dosage too high
The dose is too high or the dosing frequency is too short or the duration of therapy is too long for the patient, or a drug interaction causes a toxic reaction to the drug product, or the dose was administered too rapidly [1, 21] .
Adverse drug reaction
The drug product causes an undesirable reaction that is not dose-related, or a safer drug is needed because of patient risk factors, or a drug interaction causes an undesirable reaction that is not dose-related, or the regimen was administered or changed too rapidly [1] .
Noncompliance
A DTP that occurs when the patient doesn't understand the instructions, or the patient prefers not to take or forgets to take the medication, or the cost of drug product is not affordable for the patient, or the patient cannot swallow or self-administer the medication properly, or the drug product is not available for the patient [1, 21] .
Results
Socio-demographic variables
One hundred forty seven (147) patients (age range, 18 to 74 years) were included in the 3 month study period; among which 87 (59.18%) were women. One hundred fourteen (114) of the patients (77.55%) were in the age range of < 50 years, 18 (12.24%) participants were in the age range of 50-64 and the rest 15 (10.2%) patients were in the age range of > 64 years. Of the total patients 90 (61.22%) were Muslims, 51 (34.69%) were orthodox Christians, 6 (4.08%) were protestant Christians. The majority of the analyzed patients were married, 99 (67.34%) ( Table 1) . Table 2 ). The average hospital stay of the patients in the medical ward of Dessie referral hospital was 6.2 days (range = 2 to 17 days). A total of 657 medications were prescribed for the studied patients during their hospital stay. The average utilization was 4.47 medications per patient (range = 2 to 9). The most commonly utilized medications were Antibiotics corresponding to 192 (29.22%) mentions (Table 3) .
A total of 159 DTPs were identified during the 3 month period involving 111 (75.51%) patients (69 females, 42 males) out of the 147 patients. An average of 1.08 drug therapy problems were recorded per patient, and an average of 0.48 DTPs were identified per medication order during the study period. The average incidence of DTPs was found to be 0.01/patient-day. Of the total patients, 69 (46.94%) had one DTP, 36 (24.49%) had two DTPs, 6 (4.08%) had 3 DTPs, and the remaining 36 (24.49%) had no identified DTPs.
Of the 159 DTPs, needs additional drug therapy was the most common drug therapy problem identified accounting, 57 (35.85%). From the 57 DTPs classified as needs additional drug therapy, 33 (57.89%) were due to a medical condition indicated the need for initiation of drug therapy and 24 (42.11%) were due to the need for preventive drug therapy to prevent the development of a new medical condition. The second most common DTP was unnecessary drug therapy, 48 (30.19%) . Of the 48 DTPs classified as unnecessary, 39 (81.25%) were due to the absence of valid medical indication at that time and 9 (18.75%) were due to duplication of therapy. The third most frequently identified drug therapy problem was dosage too low, 21 (13.2%). Other DTPs identified were ADR, 15 (9.43%); non compliance, 9 (5.66%) including the patient had no access to the medication 3 (33.33%) and the patient preferred not to take the medications 6 (66.67%); dosage too high, 6 (3.77%) including a drug-drug interaction resulted in a toxic reaction to the drug, 3 (50%), the duration of drug therapy was too long 3 (50%); ineffective drug therapy 3 (1.89%) (Fig. 2) . Analysis of drug classes involved in the drug therapy problems showed that antibiotics, 75 (40.32%), were the most frequent classes of drugs involved in the DTPs; followed by cardiovascular drugs, 69 (37.1%) involving diuretics, 40 (21.51%), ACEIs, 15 (8.06%), beta blockers, 12 (6.45%) and digoxin, 3 (1.61%) ( Table 4) .
A total of 186 specific medications were involved in the identified drug therapy problems of all types. Ceftriaxone (25.81%) was the most frequent drug prone to the DTPs followed by spiranolactone (14.52%), enalapril (6.45%) and furosemide (6.45%) ( Table 5) .
The most common specific drugs involved in each particular DTP include spiranolactone (19.05%) as needed additional drug therapy, ceftriaxone (61.11%) as unnecessary drug therapy, and spiranolactone (28.57%) and ceftriaxone (28.57%) as dosage too low.
Most of the DTPs (41.5%) were occurred during the treatment of cardiovascular disorders followed by respiratory tract infection, 33 (20.75%); GI disorders, 27 (16.98%); CNS infection, 15 (9.43%); endocrinology disorders, 6 (3.77%); hematologic disorders, 6 (3.77%); RVI, 3 (1.89%) and OI, 3 (1.89%). Some of the identified drug therapy problems are mentioned below as example (Table 6 ).
Discussion
This study has shown that 75.51% of the studied patients had DTPs. This is comparable to the result of the study in Norway which reported 81% of the hospitalized patients had DTPs [22] . In this study an average of 1.08 DTPs were recorded per patient. This is also comparable to the result of the study at the medical wards of Grenoble University Hospital in which an average of 1.71 DRPs were identified per patient [23] . But according to a retrospective study in Australia, 4.6 drug therapy problems were identified per patient [24] . This is high as compared to the results of our study and the reason may be due to lower number of diagnosed diseases per patient during the study period which can possibly lead to decreased occurrence of DTPs in the medical ward of DRH.
Of the 159 DTPs identified in this study, needs additional drug therapy (35.85%) was the most common drug therapy problem; followed by unnecessary drug therapy, 30.19%; and dosage too low, 13.2%. This is comparable to the result of a prospective observational study which was conducted in JUSH in which unnecessary dug therapy was the most common drug therapy problem [14] . Noncompliance accounts for 5.66% of the total identified DTPs in our study which was lower compared to the result of the study in the medical ward of JUSH (19.55%) [14] . This difference might be due to the lower average utilization of medication per patient in the medical ward of DRH which can possibly reduce the occurrence of patient noncompliance. Antibiotics were the most frequent classes of drugs involved in DTPs, 40.32%; followed by cardiovascular drugs, 37.1%; NSAIDs, 4.84%; iron, Ca++, vitamins and other supplements, 4.84%. This result is similar to the study in the medical wards of Grenoble University Hospital in which cardiovascular drugs were the most frequently implicated (22.2%), followed by antibiotics/ anti-infective (13.3%) and analgesics/anti-inflammatory drugs (11.3%) [23] .
According to this study ceftriaxone (25.81%) was the most frequent specific drug prone to the DTPs followed by spiranolactone (14.52%), enalapril (6.45%) and Furosemide (6.45%). This was different from the result of a study in Norway in which the drugs most frequently prone to DTP were Warfarin, digitoxin and prednisolone [22] . This difference might be due to variation in the type of diagnosed diseases and utilized drug therapies.
A number of studies reported that involvement of clinical pharmacists in patient care in the inpatient hospital settings resulted in safer and more effective medication use through identification, resolution and prevention of drug therapy problems [25] [26] [27] [28] [29] [30] [31] . As a result, it is recommended to provide pharmaceutical care service at DRH in order to minimize the occurrence of DTPs.
As limitation, this study didn't determine the severity and outcomes of DTPs. Information on past medication history was mainly obtained from the patients or attendants as documentation was scanty. Identification of an ADR was based on clinical assessment made by physicians. Thus the findings might be an underestimate of the number of ADRs. When DTPs were identified, the physicians were informed for ethical reasons and this may have further lead to reduction of subsequent number of DTPs. Critically ill patients requiring ICU admission were excluded from the study which leads to exclusion of complicated cases. Additionally, Convenience sampling restricted to a 3 month study period may lead to failure in capturing probable seasonal variations.
Conclusion
Three out of four patients experienced at least one drug therapy problem during their hospital stay in the medical ward of Dessie referral hospital, with the most commonly observed DTP being no drug therapy prescribed for a condition requiring drug treatment. Most of the drug therapy problems were occurred during the treatment of cardiovascular disorders, and ceftriaxone was found to be the most frequent drug involved in the DTPs. 
